Peroxynitrite mediates right-ventricular dysfunction in nitric oxide-exposed juvenile rats.
Chronic pulmonary hypertension in infancy and childhood frequently culminates in right-ventricular (RV) failure and early death. Current management may include prolonged treatment with inhaled nitric oxide (iNO). Our objective was to examine the effects of iNO on established chronic hypoxic pulmonary hypertension in juvenile rats, a model of chronic neonatal pulmonary hypertension characterized by increased pulmonary vascular resistance, vascular remodeling (RV hypertrophy and arterial medial wall thickening), and significant RV dysfunction. Pups were exposed to air or hypoxia (13% O(2)) from postnatal day 1 to 21 while receiving iNO (20 ppm) from day 14 to 21. In hypoxia-exposed animals, treatment with iNO decreased pulmonary vascular resistance, but did not augment RV output or reverse vascular remodeling. In addition, RV output was significantly reduced in air-exposed iNO-treated pups. Nitrotyrosine (a marker of peroxynitrite-mediated reactions), apoptosis, and expression of nitric oxide synthases 1 and 2 were increased in RV (but not left-ventricular) tissue from both air- and hypoxia-exposed pups treated with iNO. Concurrent treatment with a peroxynitrite decomposition catalyst (FeTPPS, 30 mg/kg/day, ip) prevented apoptosis and completely normalized RV output in iNO-exposed animals. Our results provide the first evidence that iNO may adversely impact the right ventricle through increased local generation of peroxynitrite.